Activation and killing of Dictyostelium discoideum spores with urea.
The optimal conditions for activation of Dictyostellium discoideum spores are an 8 M urea treatment for 30 min. The lag between activation and swelling is 45 min. Lower concentrations of urea do not activate entire spore populations. Incubating spores in 8 M urea for 60 min or treatment with 10 M urea for 30 min results in a lengthening of the post-activation lag and a decrease in the final percentage of germination. Urea-activated spores can be deactivated by azide, cyanide, osmotic pressure, and low-temperature incubation. Activated spores do not germinate if incubated in 1 M urea for 24 h but will complete germination upon resuspension in urea-free buffer. Shocking spores at 45 degrees C in 8 M urea or incubating spores in 4-8 M urea for 10 h at 23.5 degrees C causes inactivation. When suspended in urea-free buffer, a larger percentage of these dead spores release spheroplasts through a longitudinal split in the spore case. Sequential enzyme treatment of spheroplasts with cellulase and pronase causes them to release lysable protoplasts. The data of these experiments suggest that shedding of the outer and middle wall layers during physiological spore swelling may be a physical process rather than an enzymatic one.